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Re: Pasco Sanitary Landfill Groundwater Monitoring 

Dear Mr. Peterson: 

G r o u n d w a t e r  m o n i t o r i n g  w a s  c o n d u c t e d  f o r  t h e  s i x t h  t i m e  i n  
M a r c h  1 9 8 4 .  T h r e e  a d d i t i o n a l  p a r a m e t e r s  w e r e  a d d e d  t o  t h e  l i s t  
of species analyzed over previous monitoring efforts. These 
t h r e e  a d d i t i o n a l  p a r a m e t e r s  w e r e  s o d i u m ,  s u l f a t e  a n d  t o t a l  
organic carbon. These parameters were measured because they 
w o u l d  b e  a d d i t i o n a l  i n d i c a t o r s  o f  p o t e n t i a l  g r o u n d w a t e r  
contamination. The detailed results of the monitoring effort are 
p r o v i d e d  i n  A t t a c h m e n t  1  a n d  A t t a c h m e n t  2 .  A t t a c h m e n t  1  i s  a  s e t  
of tables showing all measurements conducted over time at each of 
t h e  i n d i v i d u a l  m o n i t o r i n g  w e l l  l o c a t i o n s .  A t t a c h m e n t  2  i s  t h e  
statistical analysis comparing the concentration of each of the 
p a r a m e t e r s  a t  t h e  c o n t r o l  w e l l  t o  c o n c e n t r a t i o n s  o f  l i k e  
p a r a m e t e r s  a t  d o w n - g r a d i e n t  w e l l s .  T h e  m a j o r  c o n c l u s i o n s  
relative to the 1984 work are as follows: 

I r o n  i s  t h e  o n l y  p a r a m e t e r  p r e s e n t  i n  c o n c e n t r a t i o n s  i n  
e x c e s s  o f  t h e  E P A  m a x i m u m  a l l o w a b l e  c o n c e n t r a t i o n s .  
Average iron concentrations at the control well, well 
i H ,  # 3  a n d  # 4  r e m a i n  a b o v e  t h e  E P A  m a x i m u m  a l l o w a b l e  
concentration of 0.3 mg/1. It cannot be concluded that 
t h e s e  i r o n  c o n c e n t r a t i o n s  a r e  f r o m  t h e  f i l l  o r  w a s t e  
disposal activities since iron concentrations are 
h i g h e s t  a t  t h e  u p - g r a d i e n t  c o n t r o l  w e l l .  T h e s e  
c o n c e n t r a t i o n s  a r e  f e l t  t o  b e  r e f l e c t i v e  o f  s o i l  
conditions in the area. 

I r o n  a n d  t o t a l  d i s s o l v e d  s o l i d s  w e r e  t h e  o n l y  
p a r a m e t e r s  f o u n d  i n  s i g n i f i c a n t l y  d i f f e r e n t  
concentrations at the down-gradient wells than at the 
u p - g r a d i e n t  c o n t r o l  w e l l .  M a n g a n e s e  c o n c e n t r a t i o n s  
were significantly lower at down-gradient wells #3 and 
# 4  t h a n  m a n g a n e s e  c o n c e n t r a t i o n s  m e a s u r e d  a t  t h e  
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c o n t r o l  w e l l .  A g a i n ,  f i l l  a c t i v i t i e s  a r e  n o t  
consider e d  t o  b e  r e s p o n s i b l e  f o r  a n y  a l t e r a t i o n s  i n  t h e  
manganese concentrations. Fill activities may be * 
responsible for a statistically higher concentration of 
total dissolved solids at well #4 than at the control 
w e l l .  W h i l e  t h e  c o n c e n t r a t i o n  a t  t h i s  l o c a t i o n  i s  
somewhat elevated the average concentration at well #4 
( 4 8 2  m g / l )  i s  b e l o w  t h e  E P A  a l l o w a b l e  m a x i m u m  
concentration of 500 mg/l. 

T h e  p h e n o l  c o n c e n t r a t i o n s  m e a s u r e d  d u r i n g  t h i s  s a m p l i n g  
w e r e  m a r k e d l y  h i g h e r  a t  t h e  c o n t r o l  w e l l ,  # 1  a n d  w e l l  
i t  2  than had been observed on the five previous surveys. 
Concentrations at these wells were approximately 0.5 
mg/l, while previous readings were all at least an 
o r d e r  o f  m a g n i t u d e  l o w e r .  T h e s e  w e l l s  a r e  b e i n g  
resampled and the samples will be reanalyzed. We will 
inform you of these results. 

I f  y o u  h a v e  a n y  q u e s t i o n s  c o n c e r n i n g  t h i s  i n f o r m a t i o n ,  
please call me at 586-6471. 

.Ln c e r e ly , 

John A. Zillich 
Was te Management and 

Environmental Specialist 

JAZ:vl 

At tachmen ts 

cc: Larry Kamberg, Benton-Franklin Health Dept. 
Bob Boothe, Franklin County Planner 



ATTACHMENT 1 

GROUNDWATER QUALITY AT INDIVIDUAL MONITORING WELLS 
AT THE PASCO SANITARY LANDFILL 
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ATTACHMENT 2 

STATISTICAL ANALYSIS COMPARING CHEMICAL PARAMETERS 
AT THE UP-GRADIENT CONTROL WELL 
TO DOWN-GRADIENT WELLS AT THE 

PASCO SANITARY LANDFILL 
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<1/nl)•<1/n2)- 1. 

• qr t(1/nl> + (1/n2)- 1. 
aqrtlpoolad aat.)- 0. 

SO 
00 

00 
00 
70 

4.30 
-4.30 

calculatad "t" value - -0.03 

> > ) > 7 7 7 7 ) > 7 ) 7 7 7 ) > > ) > > > > > > > > ) > ) >  7 ) > ) > ) 7 ) 7 7 7 7  
( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( < ( ( ( ( ( ( < ( ( ( ( ( ( ( ( ( ( ( ( ( ( (  

CROUP A -CONTROL CHLORIDE 
0 Of Oba- 2.00 
Variance- 0.32 
Hean a 20.40 

CROUP B -WELL 0 3 
• Of Oba- 2.00 
Variance- 0.72 
Haan - 20.20 

poolad aetimator - 0. 
degree of freedom* 2. 

t valuea from tablea 
(two tailed t taat) 
(1/nl> • (I/n2 >- 1 . 

aqrt(l/nl)*(l/n2>- 1. 
aqrtlpoolad eat.)- 0. 

32 
00 

00 
00 
72 

4 . 30 
.4 . 30 

calculated "t" value - 0 . 20 

Ml)))))))))))))))))))))))))))))))))))))))) 

((((((((((((((((((((((((((((((((((((((((((I 

CROUP A -CONTROL CHLORIDE 
• Of Oba- 2.00 
Var1ance- 0.32 
Haan - 20.40 

CROUP B -WELL k 4 
4 Of Oba- 2.00 
Var1ance- 3.12 
Hean - 20.73 

pooled aetlaator * 1.72 
degree of freedom* 2.00 

t value* from table* • 
(two tatlad t teat) • 
(1/nl)•(I/n2)- 1.00 

•qrt(1/nl)•(1/n2)- 1.00 
aqrtlpoolad eat.)- 1.31 

4 . 30 
-4 . 30 

calculated "t" value - -0.27 

>  > )  1 7 7 7 7 7 7 > ) > ) > > > ) ) > ) > ) > > > ) ) ) ) ) ) > ) ) > ) ) ) 7 7 7 7  

null hypol 
that group 

rafact (calc > 
refect (calc < 

aaI a la 
A - group 

table) 
table) 

PALCE 
FALSE 

If any "TRUE" valuea appear 
than group A doe* NOT oqual 
group B ata11 a11 ca11y 

If both condltldna appear 
"FALSE"tthan group B cannot 
bo fudged to bo ata11 atlea 11y 
dlfforont from group A. 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((I 

null hypothaole la 
that group A - group B 

rofoct (calc > table) f TALSE 
refect (calc < table) 7 FALSE 

If any "TRUE" valuaa appaar 
than group A dooo NOT equal 
group B a tat|at lea 1ly 

If both condition* appoar 
"FALSE",then group B cannot 
be fudged to be a tat latleally 
different from group A. 

)>>>)>>))>))>>>>))))>>>))>)))))>>>)> 

(((((((((((((((((((((((((((((((((((( 

null hypothaala la 
that group A - group B 

rafact (calc > table) 7 FALSE 
refect (calc < tabla) 7 FALSE 

if any "TRUE" value* appaar 
than group A doaa NOT equal 
group B atatlatleally 

If both condition* appaar 
"FALSE".than group B cannot 
be fudged to Da atatlatleally 
different from group A. 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((( 

null hypothaala la 
that group A • group B 

rafact (calc > table) 7 FALSE 
rafact (calc ( table) 7 FALSE 

If any "TRUE" value* appear 
than group A doaa NOT aqual 
group B atatlatleally 

If both condition* appaar 
"FALSE",than group B cannot 
ba fudged to be atatlatleally 
different from group A. 

I))))))))))))))))))))))))))))))))))) 



<<<(((((((<(((((((((1 [(((((((((((((((((((((((((((((((((((((I !(((((((((((((( 

CROUP A -CONTROL NITRATE 
• 01 Obi- *00 
Variance* 0.17 
Mean a 1.04 

CROUP B -WELL *1 NITRATE 
I Of Obia *.00 
Variance* I.*0 
Noon • S.S1 

peeled eitlaator a 0.00 
degree •( freedoa* 10.00 

t »»!»•• (toa t*bl*i - 1.11 
I two tolled I t a* t > - -1.11 
(l/nl)*(l/nl)* o.ll 

iqrt11/nl)•(l/nl)a O.sa 
sqrt(poolad ait.)- 0.74 

nail hppotheiii ti 
thot group A a group 0 

I reject 
Iloiaet 

(cole 
(calc 

table) 
table) 

PALBI 
rALBI 

11 anp "TRUE" valuei appear 
thee group A doai NOT equal 
group B etatlit ical Ip 

11 both condition! appear 
"FALBI",then pen cannot 
lap that thep are 
atatifticallp different 

calculated "t" value -0.07 

)))>))))>)>))))>>>l >))))>)))))))>)))))>)))))))>))))))))>))))>)>>)))))>>))>>>)))) 

((((((((((((((((((((((((((((((((((((((((((((((((((((((((((<((((((((((((((({((((( 

CROUP A -CONTROL NITRATE 
* Of Obla *.00 
Variance- 0.17 
Mean - 1.04 

GROUP B -WELL *1 NITRATE 
* Of Obi- 4.00 
Variance* 0.11 
Mean * 4.43 

null hppotheiii is 
that group A * group B 

Ireject (calc ) table) t FALSE 
Inject (calc < table) 7 FALSE 
I 
I if anp "TltUE" value* appear 
I then group A doe* NOT equal 
I group B itatlit leal Ip 

pooled eitlaator • 
degree of Ireadon-

t value* froa table* 
(two tailod t t**t) 
(I/nl>•<1/nl)- 0 

*qr t (1/nl> a(1/nl> - 0 
iqrt(pooled eit.)• 0 

0.30 
10.00 

33 
SB 
14 

I 

1.11 
-1.11 

if both condition* appear 
"FALSE">than pou cannot 
•ap that thep arc 
•tatlitlcallp different 

calculated "t" value - 1.71 

I))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((I 

CROUP A -CONTROL NITRATE 
I Of Obi- *.00 
Variance* 0.17 
Haan a 1.04 

CROUP B -WELL II NITRATE 
I Of Obia i.00 
Variance* 0.11 
Mean a 4.07 

I null hppotheii* 1* 
I that group A * group 

Ireject (calc ) table) ) 
Ireject (calc ( table) ? 

FALSE 
FALSE 

Soolad eitlaator a  
ogro* of freedoa* 

t value* froa table* 
(two tailed t taet) 
(1/nl)a(1/nl) a 0 

iqrt(1/nI>a(1/nl> - 0 
iqrt(pooled e«t. )* 0 

0.11 
1 0 . 0 0  

31 
SS 
SO 

1.13 
-1.13 

if anp "TRUE" value* appear 
then group A doo* NOT equal 
group B itatlit teal Ip 

if both condition* appear 
"FALSE",then pou cannot 
*ap that thep are 
*tat lit lealIp different 

calculated "t" value * 0.17 I 

I ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )  

(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((HUM* 

CROUP A -CONTROL NITRATE 
I Of Obia *.00 
Variance* 0.17 
Mean a 1.04 

CROUP B -VEIL 04 NITRATE 
I Of Obia 4.00 
Variance- 0.14 
Mean . 4.0* 

null hppotheiii ii 
that group A * group B 

I 
1 
I  •  •  -  -
Iroject (calc > table) I FALSE 
Inject (calc ( table) ? FALSE 
I 
I if anp "TRUE" value* appoar 
I thin group A doe* NOT oqual 
I group 0 11at li11cal 1 p 

pooled eitlaator - 0.11 
degroe of (raedoaa 0.00 

t value* froa tablei -
(two tailed t toil) • 
(1/nl)»(l/nl)a 0.41 

iqrt(l/nl)a(l/nl>* 0.41 
iqrt(pooled **t.>• 0.47 

calculated "t" value -

I 

1.31 
-1.31 

0.17 

il both condition* appear 
"FALSE",then pou cannot 
*ap that thep are 
itatlit lealIp dllferint 

>>>>))>) I >>)>)>)>>>>>>)))>>)>>>>>>>))>)>>>>)>)>)>)>>>>>>>>)>)>)>>>>>>)))>>)>>>> 



<<<<<<<<<<<(<<<<<(<<(I : < ( < < < ( ( < < < < < < < < < < < < < ( < < < < ( < < < < < < < < < < < !  [((<<<<(((<((< 

CROUP A .CONTROL PHENOL 
» 01 Obi* 1. 
V«rltnca. 0. 
Him B 0. 

CROUP 0 •VEIL *1 
t 01 0bf< 
Vtr 1 mcii 
Htan 

PHENOL 
4. 
0 .  
0 .  

00 
07 
IS 

00 
OS 
IS 

pooltd **tlattor a 0 
i«l(u il fraadoa. S. 

I Vila** (iob libit* 
lUt lillid t tail) 
(WnlUIWnZ)' 0 

iqit<l/nlU(l/nl>. 0. 
iqrttpoolid **(.)• 0. 

OS 
00 

so 
7 4 
II 

1.S7 
-1.37 

cileultltd "I" Vila* . 0.00 

) 111 llllllll)11111)11)11111)II111111111}111 

((((((((((((((((((((((((((((((((((((((((Id 

CROUP k  -CONTROL PHENOL 
I 01 0b*. 1.00 
Virltnc*- 0.07 
Hatn a 0.13 

GROUP B -VEIL I] PHENOL 
I O! Ob*. S.00 
Viriinc*a 0.04 
Hatn • 0.11 

poolad ••tiaitor » 0. 
dagra* of (r**doa. I 

I vilut* Iron libit* 
(two Ii 11*d t t**t) 
d /nlI» d/nl1. 0. 

*qrI(1/nl)•(1/n!). 0 
*qrI(pool id **!.)• 0. 

OS 
00 

S3 
73 
12 

1.43 
-1.43 

calculated "I" Vila* • 0.10 

I)))))))))))))))))))))))))))))))))))))))))) 

(((((((((((((((((([(((((((((((((((((((((((I 

GROUP A .CONTROL PHENOL 
I Of Ob*. 3.00 
Virline*. 0.07 
H**n . 0.1S 

CROUP 0 .WELL 43 PHENOL 
• Of Ob*. 3.00 
VirltnetB 0.00 
H*an . 0.01 

pooled **tia*tar a 0, 
d*gr** of fraidoa. 4. 

t Vila** froa tibia* 
< two tailid I tut) 
d /nl 11(1 /nl 1 • 0. 

• qr t(I /nl)»(1 /nl)- 0. 
* q r I < p o o l a d  • * I . 0  ,  

04 
00 

47 
01 
17 

1.70 
-1.70 

cileulat*d "I" v*la* 0.71 

)>>)>>>>>)>>>>>>>)>)>>>}>)))>>>>>>>>>>>)>>> 

((((((((((((((((((((((((((((((((((((((((((I 

CROUP A .CONTROL PHENOL 
0 Of Ob*. S.00 
Vtrltnc*. 0.07 
Hitn . 0.15 

CROUP B .WELL 04 PHENOL 
0 Of Obia 1.00 
v*rlinc*B NA 
H*tn . NA 

pooltd •illattor . NA 
dagra* of fratdaaa 1.00 

I »*lu«* froa libit* • 
(two til lad I tail) a 
(1/nl11 d/nl la 1.33 

iqr t d/nlI*(1/nl 1 a I.IS 
•qrtlpoolid •*!.)• NA 

30 
10 

cilculitad "I" Vila* . NA 

>>>))))>))>))l)))))>)>)>>>l>>>) I)))))))))))))))))))!)))!))))))))))>>)>>>>>)>)>>> 

nail hppothail* is 
thai groap A . groap 

r*Jiet 
r*J*ct 

(etle 
(calc 

Itbl*) 
tibial 

FALSE 
FALSE 

If 
than groap A do** NOT iqutl 
group B *1*11*1leil lp 

If both eondltion* «pp*tr 
TAL91",th*n pou cinnot 
«*p Ihtt th*p tro 
*tit 1*tlet 11p different 

1 )))>)>>)>)>)>1)))))>)))>>111)>))>>) 

(((((((((((((((((((((((((((((((((((I 

nail hppothail* 1* 
thtt group A • groap B 

r*J*ct (ctlc > tibial 7 FALSE 
r*)*ct (ctlc ( tibial ? FALSE 

If tnp "TnUE" Vila** tpp*tr 
than group A do** HOT *qutl 
group B ilitlitlctllp 

if both condition* tppatr 
arALSE".th*n pou cannot 
*ip that th*p tr* 
* tat lit teallp dlffirtnt 

111 11 >1 111 11II11 111 1111111)11) 11 >1II 

(((((((((((((((((((((((((((((((((((< 

null hppothail* 1* 
that group A « group D 

r*j*ct (ctlc 1 tibial 7 FALSE 
rajact (ctlc < tibial 7 FALSE 

If tnp "TRUE" valu*i tppatr 
than groap A do** NOT aqua! 
group B *ta11*tlet 11 p 

If both condition* tppatr 
"FALSE",than pou cannot 
lap that thif tr* 
•tatiiltcallf dlffarant 

111IIIIIIII 111 IIII 111 111111111111111 
(((((((((((((((((((((((((((((((((((I 

null hppothial* 1* 
that group A • group B 

r*j*ct (ctlc 1 tibial 7 
rajact (ctlc < tibial 7 

NA 
NA 

if tnp "TRUE" valuta tppiar 
than group A dot* NOT agutl 
group B itit Illicit lp 

if both condition* tppatr, 
"FALBE",th*n pou ctnnot 
tap that th*p tr* 
• ta11<tlet 11p dif farant 



((((((((((((((((((((I <4 : < < < ( < < < < < < < < < < < < < < < < < < < < < < < < < < < < < ( ( < < <  L (  ( ( ( ( ( ( ( ( ( ( ( (  

crouf A .COKTROL 
• Of Oba. 
Varlanca. 
Haan • 

GROUP 0 •WILL 01 TOI 
0 Of Obi. 
Var tinea. 
Nun • 

00 
oo 
00 

00 
00 
OS 

poolad aitlaator • 0, 
0l|tM of fraadoa. 7, 

t vlluai (ran tiblaa 
(twa tailed I tail) 
< i/nl >•(l/nl)» 0 

aqrt(1/nl)•(I/nl)• 0. 
eqrttpoalad ait. >• 0 

00 
00 

OS 
07 
03 

1. 37 
-1.37 

calculated "t" nlua 0.47 

> ) ) ) > ) > ) ) > > ) ) ) ) ) ) > > ) ) ) ) ) ) ) > ) ) ) ) > > ) > ) ) > ) > ) ) >  

< < < < < ( < < < < < < < < < ( < < < < < < < < < < ( ( < { < ( < < < < < ( < ( ( < (  

GROUP A •COKTROL TOI 
0 Of Obi. 
Varltnea. 
Him * 

GROUP B -WELL 01 TOZ 
0 Of Obi. 
Vit lanca. 
Klin • 

S.00 
0 . 0 0  
0.00 

0.00 
0.00 
0.10 

paalad aitiaitar • 0. 
degree af freadaa. 7 

t itlaii from tibial 
< twa ti 1 lad t tut) 
(l/nl>t(l/nl). 0. 

iqr t(1/nl)•<1/nl)» 0 
•qrttpooled ait.)« 0. 

03 
00 

37 
01 
1 0  

1.10 
-1.10 

Cllculllad "t" IllUe » - 1 . 1 0  

))>>))))))>>)>>)>>>>))>>)))>>>>)))))))>))>) 

<<<<(<<(<<((<((<(<(<<<<<<<(<<(<<<((<(<<<<(( 

CROUP A -CONTROL TOI 
0 Of Obi- S.00 
Variance. 0.00 
Nun • 0.00 

GROUP D aVELL 03 TOI 
0 Of Obi> 3.00 
Variance. 0.00 
Ha in a 0.13 

paalad aitlBatar • 0. 
dagtaa af fttadaaa 3. 

t valaai frea tablai 
< twa I a 11 ad t t ait) 
< l/nl)•<l/n2>» 0 

iqr t(I/nl)«(I/nl> o 0. 
Iqr t <paalid ait.>a 0, 

03 
00 

40 
03 
17 

1.31 
-1.31 

calculatad "t" «alua a - 0 . 0 1  

I)))))))))))))))))))))))))))))))))))))))))) 

((((((((((((((((((((((((((((((((((((((((((I 

GROUP A .CONTROL TOI 
0 Of Obl> S.00 
Varlancaa 0.00 
Haan a 0.00 

GROUP B aVELL 14 TOI 
0 Of Obia 4.00 
Vaiianeia 0.00 
Kaan a 0.04 

paalad iitiaatar a 0.00 
dagtaa af fraadaa> 7.00 

t valaii fraa tablai a 
(twa tallad t tail) • 
(l/ni)»(l/nl). 0.43 

•qrt(1/nl)«(I/nl)a 0.07 
iqtt(pealad til.)« 0.03 

calealatad "t" aalaa a 

1.37 
-1. 37 

0.74 

null bppethaili" 
that graap A a graap 

raiaot 
rajaet 

(aale 
(cale 

tabla) 
labia) 

PALSI 
FALSE 

If anf 'TRUE" falaai appaar 
than graap A daaa NOT aqaal 
gtaup B itatlatleally 

If bath eandltlam appaar 
"FALSE"ithan yaa eannat 
•ay that thay ara 
itatlitlcally dlffarant 

)))))>)>>)>)))>)>)))>)>))>>))>))>)>) 

(((((((((<(((((((((((((<(((((((<((<( 

noil hypathaili li 
that graap A a graap B 

rajaet (ealc ) tabla) 7 FALSE 
rajaet (eale < labia) f FALSE 

if any "TRUE" ialuai appaar 
than graua A daaa NOT aqaal 
graap 0 11 a I la I leally 

If bath eandltlam appaar 
"FALSE"(than yaa eannat 
•ay that thay ara 
atat lit tealIy dlffarant 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((I 

nail hypathaili li 
that graup A . graap B 

rajaet (cale > tabla) t FALSE 
rajaet (eale < tabla) f FALSE 

if any "TRUE" ialuai appaar 
than graap A deal NOT aqaal 
graup B it at I at lea 1 ly 

If bath eandltlam appaar 
"FALSI".than yea eannat 
lay that thay ara 
atatiitieally dlffarant 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((( 

null hypathaila li 
that graup A • graup B 

rajaet (eale > tabla) 7 FALSE 
rajaet (eale ( tabla) 7 FALSE 

If any "TRUE" ialuai appaar 
than graup A daaa NOT aqaal 
graap B itatlit leal ly 

If bath eandltlam appaar 
"FALSE".than yaa cannet 
lay that thay ara 
atatiitieally dlffarant 

)>>)>>>>>))))>)))>>>)))))>))))))))>>)))>)>>)>>>)>))>>>)>>)>)>>)>)))>))>>>>>>>>>> 



(((((((((((((((((((((((((" 

CROUP A -CONTROL pK 
• Of Oba« 
Variance-
Kun -

CROUP B -WELL • 1 pH 
• Of Obe-
VarIanca-
Haan -

'(((((((((((((((((((((((((<<<<<<' ((((((((((((((((( 

00 
01  
• t 

00 
04 
07 

pooled eattaitor - 0.0) 
degree of freedom- 8.00 

I aaluas froa tablaa -
(two tailed I taet) -
<i/ni>•<i/ni>- o.ao 

aqrt(l/nl)•(1/nJ)- 0.43 
aqrtfpooled eat.)- 0.14 

2.31 
-1.31 

-0 . 40 ealeulatad "I" value • 

> > > > > ) > 7 > > > > > ) 1 > > > > > ) ) ) 7  > 7  » ) ) > 7 7 ) ) > > > > ) > > >  >  
(((((((((((((((((({(((((((((((((((((((((((I 

CROUP A -CONTROL pK 
• Of Ob«- 3.00 
Va r 1 anea- 0.01 
Haan • 7.61 

CROUP B -WELL » 2 pH 
• Of Oba- 3.00 
Variance- 0.02 
Haan - 7.79 

poolad aatlmator - 0.02 
degree of freedom- 0.00 

t valuee fioa tablaa a 
(two tallad t taat) 
(1/nl> + <I/n2 >- 0.40 

aqr I (1/nl)•(1/nl)- 0.43 
aqrt(poolad aat.)- 0.12 

2.31 
-2.31 

ealeulatad "t" valua a 0.26 

I)))))))))))))))))))))))))))))))))))))))))) 

<( < ( ( ( ( ( ( ( ( ( ( ( ( < < ( < < ( < ( < < < < ( < < < ( < ( < ( ( ( < ( ( < (  

GROUP A 

cnoup B 

-CONTROL pH 
a Of Oba-
Va r1anca' 
Ha an -

•WELL 4 3 pH 
• Of Oba-
Va r1anca-
Haan -

00 
01 
81 

00 
01 
09 

poolad aatlmator >- 0.01 
degree of freedom- 8.00 

t valuaa froa tablaa - 2.31 
(two tallad t taat) - -2.31 
(1/nl>+(1/nl>a 0.40 

aqrt(1/nl>•(1/nl> - 0.63 
aqrt(pooled aat.)- 0.10 

ealeulatad "t" valua - -1.26 

) > > > >  7  > ) > ) > > > > > ) > > ) > > > > > > > > > > ) ) > > ) > > > > > ) > >  >  
((((((((((((((((((((((((((((((((((((((((((I 

CROUP A 

CROUP 8 

•CONTROL pH 
a Of Oba-
Var1anca-
Haan -

-WELL • 4 
• Of Oba-
Va r1anca-
Haan -

pH 

00 
0 1  
0 1  

00 
1 2  
40 

poolad aatlmator - 0. 
dagraa of fraadoa- 6. 

t valuaa from tablaa 
(two tallad t taat) 
(I/nl)•(I/nl>- 0. 

aqr t ( Wnl > »( I )n2 >- 0 . 
aqrt(poolad aat.)- 0. 

OS 
00 

33 
73 
22 

2 . 43 
-2.43 

ealeulatad "t" valua • 1.33 

> > > > > > > > > > > > > ) ) ) > > > ) ) ) >  ) ) ) > ) )  ) > ) ) > ) ) ) >  7 ) ) ) )  

null hppothaala la 
that group A - group 

rajaet (eale 
raiaet (eale 

table) 
table > 

rALSE 
FALSE 

If any "TRUE" valuaa appear 
than group A doaa NOT equal 
group B ata11 a11ea11y 

If both eondltlona appear 
"FALSE".than group B eannot 
be fudged to be ata11 a11ea11y 
different froa group A. 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((( 

null hypothaata la 
that group A - group B 

ra i ae t (eale 
raiaet (eale 

t ab le )  
table) 

TALBE 
TALSS 

If any "TRUE" valuaa appaar 
> A doaa NOT 
tat tat teally 

than group A doaa NOT aqual 
g r o u p  B a l a '  

If both eondltlona appaar 
"FALSE",than group B eannot 
be fudgad to be ata11 a11ea11y 
dlffarant froa group A. 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((( 

null hypothaata la 
that group A - group B 

raiaet (eale ) table) I 
raiaet (eale ( table) 7 

FALSE 
FALSE 

if any "TRUE" valuaa appear 
than group A doaa NOT equal 
group B ata11 a11ea11y 

If both eondltlona appaar 
"FALSE",then group B eannot 
ba fudged to be at a11 a11ea11y 
different froa group A. 

I))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((( 

null hypotheala la 
that group A - group B 

refect (eale 
raieet (eale 

table) 
table) 

TALSE 
FALSE 

If any "TRUE" valuaa appaar 
A doaa NOT 

L 11 a 11 e a 1 I y 
than group A doea NOT equal 
g roup B a I a I 

If both eondltlona appear 
"FALSE",then group B eannot 
ba fudged to ba a I a11 a11ea11y 
different froa group A. 

I))))))))))))))))))))))))))))))))))) 



< < < < < < < < < < < < < < ( < < < < < (  

GROUP A 

GROUP 0 

•CONTROL 
I 0! Obi" 
Ver 1 enc!" 
Hi in • 

•VEIL II 
I 0( Obi-
Variance" 
Hitn • 

t (((((((((((((((((((((((((((((((((((((( 
4 

311 
410 

TD3 
4 

333. 
413 

00 
00 
00 

00 
00 
00 

nil 1 
that 

* ((((((((((((( hypothoele 
group A • group 

t reject 
Irejoet 

(eale 
(eile 

ttbli) 
iibli) 

FALSE 
fALSE 

poiliO iitlmtar • 341.30 
degree of Irndon. 10.00 

I valuee Iron libln • 3.33 
(two 1111 id t till) • -3.13 
<1/nt>*(1/n 3 >. 0.33 

iqr t(I/nl)»(1/nl>• 0.30 
eqrtlpooled iit.)» 10.40 

11 iny "TRUE" valuee appear 
thin group A don NOT oguil 
group B •titlutlea 11 y 

11 both condition! appear 
"FALSE",than you cannot 
• ay that they an 
it at 1 it lea 1ly dlllerent 

calculated "t" talui • 0. II 

I))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((I 

CROUP A "CONTROL TOS 
I 01 Obi" 4.00 
Variance" 370.00 
Mean • 410.00 

GROUP B "WELL 13 TDS 
I 01 Obi" 4.00 
Varlanci" 133.00 
Hem • 430.00 

pooled eittaator • 313.30 
dogrea ot troedoaa 10.00 

t ualuei Iron tablet • 
(two tailed t teet) • 
(l/nl)t(l/nJ)« 0 

eqr t(I/nl)t(1/nl)" 0 

I null hypotheele le 
I that group A « group 
I 
Irelect (eale ) tablo) I 
Irelect (calc ( table) 7 

FALSE 
FALSE 

eqrt(pool id eet. )-

33 
30 

17.03 

1.33 
-3.33 

II any "TRUE" ealuoe appoar 
then group A doee NOT equal 
group B etatlittcally 

II both condition! appear 
"FALSE"ithen you cannot 
eay that they are 
etatlit leally dlllerent 

calculated "t" value -0.77 

I))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 

(((((((((((((((((((((((((((((((({((((((((((((((((((((((((((((((((((((((((((((((I 

CROUP A "CONTROL TDS 
I 01 Obi. 4.00 
Variance" 370.00 
Mean » 410.00 

GROUP 0 "WELL 03 TDS 
0 01 Obi. 4.00 
Variance" 404.00 
Mean • 400.00 

I null hypotheele le 
I that group A » group B 

I reject (calc > table) 7 FALSE 
Irelect (calc < table) 7 FALSE 
I 
I II any "TRUE" valuee appear 
I than group A doee NOT equal 
I group D etat1•t1ca11y 

poolad eetlnator • 343.00 
degree o( !reidoa> 10.00 

t valuee Iron tablee • 1.33 
(two tailed t teet) • -1.13 
(I/nl>*(I/nl)• 0.33 

eqrt(l/nl)•(l/nl). 0.30 
eqrUpooled nl.)» 13.10 

11 both condition! appoar 
"FALSE"tthin you cannot 
eay that they are 
etat let leal ly dillirant 

calculated "t" value a 1.47 

I ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )  

( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (  

GROUP A "CONTROL TDS 
I 01 Ob!" 4.00 
Variance" 370.00 
Hean • 410.00 

GROUP 0 -WELL 14 TDS 
0 01 Obi- 4.00 
Variance" 1004.00 
Hean . 401.30 

null hypotheele le 
that group A • group B 

Irelect (calc ) table) 7 FALSE 
I reject (calc ( table) 7 TRUE 
I 
I II any "TRUE" valuee appear 

pooled eetlnator • 1374. 
dogroo ot triedou- 0. 

t valuee Iron tablee 
(two tailed t teet) 
< 1 /nI>»(1/nl> • 0. 

• qr t(1/nl)«(I In!>• 0 
eqrt(pooled eet.)* 

00 
oo 

43 
43 

1.31 
-3.31 

then group A doee NOT equal 
group 0 etat let leally 

II both condltioni appear 
"FALSE")then you cannot 
eay that they are 
etatlet leally dlllerent 

37.07 

calculated "t" value • -1.37 

I))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 
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GROUP A •CONTROL 
* 01 Obi' 
V* r 1 titct" 
Mean « 

tC COND 
3.00 

791.00 
371.00 

null hypotheiil 
thai group A • group 

GROUP D -WELL 11 SPEC CONO 
I  0 1  O b i *  3 0 0  
Variance' 1730.00 
Hoan « 303.00 

pooled ntlaator • 1332.30 
degree o( freedoaa 3.00 

t laluai (roa tabloi » 1.31 
(two tailed t tut) « -1.31 
<1/nl>+ <1fn2 >• 0.00 

Iqr t <1/nl)»<1/n2)a 0.33 

I re feet 
Iralaet 

teale 
(eale 

table) 
tibli) 

rALSE 
fALSE 

it any "TRUE" nluii ippoir 
than group A doe* NOT oquil 
group B ilillit leal ly 

It both condition* appear 
"FALSE",then poo cannot 
•ai that they are 
itat lit leal If dl Koront 

iqrtfpoolid ait.la 33.70 

calculated "t" oalua a 0.23 

>> > » » > > 3 > ) > > > > > > ) » > » > 7 > » > 3 > > ) J » > 3 3 3 » » » 3 » > > » i » ) » » > 3 > > > > > > ) > > > > > » > > > > , > > > > > » > 7 > > » > *  

t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t c t t t t t t t t t t t t t t t o t t t t t t t t t t t t t t t t t t t t t t t t t t t t o t o  

GROUP A aCOKTROL SPEC COND 
• Ot Obi. 3.00 
Variance 733.00 
Mean a 371.00 

GROUP B .WELL 12 SPEC CONO 
I Ot Obia 3.00 
Varlaneia 1733.00 
Mian a 370.00 

pooled oitlaator a 1337.00 
degree ot freedoaa 0.00 

t taluat froa table* ° 2.31 
ttwo tailed t tait) a -2.31 
tl/n|)»tl/h2>B 0.30 

•qrttl/nl)a(l/n2)a 0.33 
iqrtfpoolad ait.)a 33.03 

null hypothaiii la 
that group A a group 

!reluct 
I rtjact 

teale 
teale 

table) 
table) 

TALSE 
FALSE 

"TRUE" aaluai appear 
group A doei NOT equal 
0 itatlitleally 

11 anp 
then 
group 

It both eonditloni appear 
"FALSE",than fou eannot 
•ay that thif are 
itat lit leal If dltierent 

calculated "t" value a 0.04 

)» > ) ) ) ) > > > ) > > ) ) > ) ) > ) ) > ) ) > > > > ) > ) > J > > > > > ' * > > > , > > > * , > * > > , * > * , > , > , > > > * , > > > > > ' > > > > , > , >  

t t t t t t < t t < t t t t t ( t t t t t t t t t f t t t t t t t t t t l < t t t < t t t t t t t t < t < t t t t t ( t t t t t t t t t t < t < t t ( t t t C t <  

GROUP A .CONTROL SPEC CONO 
4 Ot Obi. 3.00 
Varianeeu 733.00 
Mean - 371.00 

GROUP 0 .WELL 03 SPEC COND 
« Of Obi. 3.00 
Variencea 730.00 
Mean a 307.00 

pooled iitiaatpr . 742.30 
degree of freedoaa 3.00 

t value* Iron tibial . 
(two tall id t tut) u 
tl/nl>+fi/nl>. 0 

iqrt <1/nl> t(1/nl> • 0 
iqr t(pooled eit . ) a 

40 
33 

27.23 

calculated "t" valua 

2.31 
• 2.31 

0.12 

I null hfpotheili ii 
I that group A . group D 
I 
Irafact teale ) table) 7 FALSE 
Ireieet teale < table) 7 FALSE 
I 
I If anf "TRUE" value* appear 
I then group A do** NOT aqual 
I group B sta1111lea 11 f 

I if both eonditloni appiar 
I "FALSE",than you eannot 
1 lay that thif ara 
I it at lit leal If different 

)))))))))))>))))>>>)>>)>)>>)>)>>>>>>>>>>7>>>>>»>,>>>>>>>>>>>>>>>>>,>>>*>,>>>>>,>> 

t t t f t t t t t f t f t f f t f f t l t t t t t t t t t t t f f f l t f l f f t l t f t t t t ' t f t f t t t t f t f f t t t f f t f t f t t f l f t t f f t f  

null hypotheiil GROUP A .CONTROL SPEC COND 
• Of Obi. 3.00 
Vartaneea 733.00 
Mean • 371.00 

CROUP S .WELL 34 SPEC COND 
3 Of Obia 4.00 
Varlaneia 22133.00 
Mean - 373.23 

I 
I 
Irefeet 
I reject 
I 
I 
I 

that group A 
1* 

group B 

teale 
teale 

table) 
table) 

rALSE 
rALSE 

pooled aitiaator a 7723.33 
degree ot Ireadoa. 7.00 

t valuei froa tablet a 2.37 
ttwo tailed t teat) a -2.37 
f1/nl>•tl/n2). 0.43 

iqrt<1/nl>»<1/nl) * 0.37 
iqrttpooled ait). 77.33 

If any "TRUE" valuei appear 
then group A dooi NOT equal 
group D itatlitleally 

if both eonditloni appear 
"rALSE",than you eannot 
lay that they are 
itatlitleally dlffirent 

calculated "t" vllua -1 . 23 




